HIV vector-mediated targeted suicide gene therapy for adult T-cell leukemia.
We investigated the potential efficacy of treating adult T-cell leukemia (ATL) using a gene therapeutic approach involving the use of a herpes simplex virus-thymidine kinase (HSV-TK)-mediated suicide system. Human immunodeficiency virus (HIV)-based vectors containing the HSV-TK gene were constructed to achieve targeted gene transfer into CD4-positive ATL cells, after which the transduced cells were selectively killed by treatment with ganciclovir (GCV). To examine the utility of HIV vectors in vivo, ATL-NOD-SCID mice were prepared by intraperitoneal injection of 1 x 10(7) MT2 cells into NK-depleted nonobese diabetic/severely compromised immunodeficient (NOD-SCID) mice. Thereafter, 1 ml of concentrated HIV vector expressing HSV-TK (HXCTKN) or GFP (HXGFP) stock was injected into the intraperitoneal cavity, and GCV was administered twice a day for 5 days. Fluorescence-activated cell sorting (FACS) analysis showed that 7-11% of MT2 or HUT102 cells recovered from the peritoneal cavity were transduced with the HXGFP. After 3 weeks, plasma sIL2-R alpha levels were significantly lower in mice administered HXCTKN than in those administered HXGFP. Moreover, HXCTKN-injected mice survived significantly longer than HXGFP-injected mice. Taken together, these findings suggest that HIV vectors could be used for in vivo targeted gene transfer into ATL cells and could thus serve as the basis for the development of effective new therapies for the treatment of ATL.